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1 System-level power optimization: techniques and tools 
Luca Benini, Giovanni de Micheli 

April 2000 ACM Transactions on Design Automation of Electronic Systems (TODAES), 

Volume 5 Issue 2 

Additional Information: full dlation . sastrast. reforerioes , citings , Index 
terms 



Full text available: Sp:^JC3S.5-.22.KBj 



This tutorial surveys design methods for energy-efficient system- level design. We consider 
electronic sytems consisting of a hardware platform and software layers. We consider the 
three major constituents of hardware that consume energy, namely computation, 
communication, and storage units, and we review methods of reducing their energy 
consumption. We also study models for analyzing the energy cost of software, and methods 
for energy-efficient software design and compilation. This survery ... 

2 Energy.conseivM 
power management 

Manish Anand, Edmund B. Nightingale, Jason Flinn 

June 2004 Proceedings of the 2nd international conference on Mobile systems, 
applications, and services 

Full text available: ^.pdf{29.4,.14. KB). Additional Information: MLcltation. abstract, M^reQces, index. texros 

We observe that the modularity of current power management algorithms often leads to 
poor results. We propose two new interfaces that pierce the abstraction barrier that inhibits 
device power management. First, an OS power manager allows applications to query the 
current power mode of I/O devices to evaluate the performance and energy cost of 
alternative strategies for reading and writing data. Second, we allow applications to disclose 
ghost hints that enable better power management in th ... 
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Vijay Raghunathan, Trevor Pering, Roy Want, Alex Nguyen, Peter Jensen 
August 2004 Proceedings of the 2004 international symposium on Low power 
electronics and design 

Full text available: "^pdf ( 315, 4 5 . KB } Ad d iti o n a 1 1 nf o r mati on : MLsMtion , .?iPMsl £.L l$M , .in d ex . te rr ns 

A detailed power analysis of a multi-radio mobile platform highlights the complex tradeoffs 
between the computation, storage, and communication subsystems. The particular mobile 
device, which does not include an LCD or other on-board display, can be used as a source 
for audio or video media files, or a source/sink for secure data transfers. A version of the 
device has been augmented with fine-grained power monitoring capability and used to 
obtain detailed measurements of power dissipation in the ... 



Keywords: mobile computing, power management, wireless systems 
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Tim Gleue, Patrick Dahne 

November 2001 Proceedings of the 2001 conference on Virtual reality, archeology, and 
cultural heritage 

Full text available: < ]|| ^:jf(3.35 MB) Additional Information: I-;!! citation, abstract , rgf$rence$ . index l&rats 

This paper presents the design and implementation issues associated with the development 
of a mobile device for the ARCHEOGUIDE project. We describe general and application 
specific design goals as well as the technical requirements the implementation is based 
upon. Since speed is crucial for an interactive application we provide a survey of mobile and 
wearable computing equipment especially considering performance aspects. A detailed 
overview of available hardware components follows. We describ ... 

5 Jechnologyjc.enablejea 

facjjitatj^ 

theories 

Kimfong Lei, Phillip T. Rawles 

October 2003 Proceeding of the 4th conference on Information technology curriculum 

Full text available: * ^ :xlf(407,50 KB) Additional Information: full dlation . abstract references, index terras 

This paper addresses the selection of technologies that provide each student group a 
dedicated environment on a non-dedicated host machine. The authors investigated different 
combinations of enabling technologies and approaches, such as virtual machine technology, 
storage technology, and host operating system. Performance tests were developed and 
executed to profile the performance of the technologies. The results of this work provide an 
evaluation of the studied technologies and a selection gui ... 

Keywords: VMware, course development, curriculum, end-user computing, innovative lab 
strategies in IT, interesting applications in IT, networking, operating systems, systems 
software 



6 ISjDecj^ 
Yukikazu IMakamoto 

January 2004 Proceedings of the 2004 conference on Asia South Pacific design 
automation: electronic design and solution fair 2004 

Full text available: s»SK201.'/3 KB) Additional Information: Ml citation , abstract , references 

Recently mobile phones provide not only voice service but internet access, multi-media 
message services, games, local communication controllers and so on. Therefore, more 
productive software platforms are required. We have developed the next generation 
software platform based on Linux for mobile phones. In this paper, we describe 
requirements for mobile phone Linux and solution candidate technologies to satisfy the 
requirements based on the development experience. 

7 Power and ene^ 

.computers 

Lin Zhong, Niraj K. Jha 

October 2003 Proceedings of the 2003 international conference on Compilers, 
architectures and synthesis for embedded systems 

Full text available: "^.^fCl&3^2.KBj Additional Information: MLQiMion, sfesiracL reiererKes, iridex.tejTDS 

A significant fraction of the software and resource usage of a modern handheld computer is 
devoted to its graphical user interface (GUI). Moreover, GUIs are direct users of the display 
and also determine how users interact with software. Given that displays consume a 
significant fraction of system energy, it is very important to optimize GUIs for energy 
consumption. This work presents the first GUI energy characterization methodology. Energy 
consumption is characterized for three popular GUI pla ... 



Keywords: GUI, energy characterization, graphical user interface, handheld computers, 
low power, low power design 
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Keith I. Farkas, Jason Flinn, Godmar Back, Dirk Grunwald, Jennifer M. Anderson 

June 2000 ACM SIG METRICS Performance Evaluation Review , Proceedings of the 

2000 ACM SIG METRICS international conference on Measurement and 

modeling of computer systems, volume 28 issue i 

Additional Information: M.P.Mion, spsfe&Qi .references, citings, index 



Full text available: "pi pdf(VU) MB) 

^ terms 

In this paper, we examine the' energy consumption of a state-of-the-art pocket computer. 
Using a data acquisition system, we measure the energy consumption of the Itsy Pocket 
Computer, developed by Compaq Computer Corporation's Palo Alto Research Labs. We 
begin by showing that the energy usage characteristics of the Itsy differ markedly from that 
of a notebook computer. Then, since we expect that flexible software environments will 
become increasingly prevalent on pocket computers, we consid ... 



9 System^ 
Insirument 

Pai H. Chou, Chulsung Park, Jae Park, Kien Pham, Jinfeng Liu 

August 2003 Proceedings of the 2003 international symposium on Low power 
electronics and design 

Full text available: ^.pdg499,.1.6 KB). Additional Information: fylLciiatML ^str^ct, reMeaceSj jndexterrns 

This paper describes B# (B-sharp), a programmable power supply that emulates the 
behavior of a battery. It measures the current load, calls a battery simulation program to 
compute the voltage in real time, and controls a linear regulator to mimic the voltage 
output of a battery. This instrument enables validation of battery-aware power-optimization 
techniques with accurate, controllable, reproducible results. This instrument also supports 
training mode with actual batteries, and it can even be u ... 



Keywords: battery emulation, power profiling instrument 



Diomidis D. Spinellis 

May 2003 Personal and Ubiquitous Computing, volume 7 issue l 

Full text available: ^pd£4B8,MJ<Bj Additional Information: Ml citation, abstract, io5©* tellfls 

The Information Furnace is a basement-installed PC-type device that integrates existing 
consumer home-control, infotainment, security and communication technologies to 
transparently provide accessible and value-added services. A modern home contains a large 
number of sophisticated devices and technologies. Access to these devices is currently 
provided through a wide variety of disparate interfaces. As a result, end users face a 
bewildering array of confusing user-interfaces, access modes a ... 

Keywords: Automation, Consumer electronics, Home-control, Multi-modal interfaces 
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Robin Sommer, Vern Paxson 

October 2003 Proceedings of the 10th ACM conference on Computer and 

communications security 

r- I.* ^ . u. issi -*v rt .<-v ft-, v Additional Information: fuii citation, abstract, references, dtinos, Index 
Full text available: wpQtU = '.68 KBj ' ' ' w " J 



* * terms 



Many network intrusion detection systems (NIDS) use byte sequences as signatures to 
detect malicious activity. While being highly efficient, they tend to suffer from a high false- 
positive rate. We develop the concept of contextual signatures as an improvement of string- 
based signature-matching. Rather than matching fixed strings in isolation, we augment the 
matching process with additional context. When designing an efficient signature engine for 



the NIDS bro, we provide low-level context ... 

Keywords: bro, evaluation, network intrusion detection, pattern matching, security, 
signatures, snort 



12 EdycationaS.enyimn 

virtual hosts 
Grenville Armitage 

July 2003 ACM SIGCOMM Computer Communication Review, volume 33 issue 3 
Full text available: ^.pdf(171,.56 KB). Additional Information: full, eltatjon, abstf.sct, reXerences 

A Remote Unix Lab Environment (RULE) is being developed that allows student access to 
networked hosts for their coursework and research projects. This paper describes our first 
generation solution using FreeBSD's "jail" functionality to emulate many FreeBSD hosts on 
a small handful of physical machines. Our primary constraint is to minimise the incremental 
infastructure cost to the Univeristy. Students access the RULE hosts through pre-existing PC 
labs scattered around campus and 802.1 1-equipped ... 

Keywords: FreeBSD, IP, Unix, networking, students, teaching, virtual hosts 



13 Expicitina.^ 
manajgementsu^^ 

Arjan Peddemors, Hans Zandbelt, Mortaza Bargh 

June 2004 Proceedings of the 2nd international conference on Mobile systems, 
applications, and services 

Full text available: ^&df(49iL4^ Additional Information: Mixtion, ^fesirad, I^fel^D.vlslJS, iM^x ferms 

Many approaches exist today that address the issues that arise when a mobile node 
changes its point(s) of attachment to the Internet. Mobile IP takes care of host mobility at 
the IP layer; others at the transport layer (Mobile SCTP) or at the application layer (SIP 
with re-invite). In practice, most of these approaches rely on functionality residing on the 
mobile host that scans, detects and activates the networks available through one or more 
network interfaces.The mechanism proposed in this pa ... 

Keywords: application awareness, host mobility, mobility management 



14 The. casgior recent 

Christian Plessl, Rolf Enzler, Herbert Walder, Jan Beutel, Marco Platzner, Lothar Thiele, 
Gerhard Troster 

October 2003 Personal and Ubiquitous Computing, volume 7 issue 5 

Full text available: * ^ o-:jf('46s9.92 KB: Additional Information: lull citation , abstract, index terms 

Wearable computers are embedded into the mobile environment of their users. A design 
challenge for wearable systems is to combine the high performance required for tasks such 
as video decoding with the low energy consumption required to maximise battery runtimes 
and the flexibility demanded by the dynamics of the environment and the applications. In 
this paper, we demonstrate that reconfigurable hardware technology is able to answer this 
challenge. We present the concept and the prototype implem ... 

Keywords: Body area computing system, Embedded systems, Field-programmable gate 
arrays, Reconfigurable hardware, Wearable computing 



15 Please touch tangible Uls: The caltier toolkit: wired and wireless components for 

Johnny C. Lee, Daniel Avrahami, Scott E. Hudson, Jodi Forlizzi, Paul H. Dietz, Darren Leigh 
August 2004 Proceedings of the 2004 conference on Designing interactive systems: 
processes, practices, methods, and techniques 

Full text available: ^pd.f(2,;Ii.MB}. Additional Information: Ml cjMion, abstract, references, index terrr^s 



Toolkits and other tools have dramatically reduced the time and technical expertise needed 
to design and implement graphical user interfaces (GUIs) allowing high-quality, iterative, 
user-centered design to become a common practice. Unfortunately the generation of 
functioning prototypes for physical interactive devices as not had similar support -- it still 
requires substantial time and effort by individuals with highly specialized skills and tools. 
This creates a divide between a designers' abil ... 

Keywords: interaction and product design, physical user interfaces, rapid prototyping, 
toolkits 



16 Virtual 
computing. 

Tal Garfinkel, Ben Pfaff, Jim Chow, Mendel Rosenblum, Dan Boneh 

October 2003 Proceedings of the nineteenth ACM symposium on Operating systems 
principles 

Full text available: ^.pdfi140..31. KB). Additional Information: fujj.cMion, abstract, references, index terms 

We present a flexible architecture for trusted computing, called Terra, that allows 
applications with a wide range of security requirements to run simultaneously on 
commodity hardware. Applications on Terra enjoy the semantics of running on a separate, 
dedicated, tamper-resistant hardware platform, while retaining the ability to run side-by- 
side with normal applications on a general-purpose computing platform. Terra achieves this 
synthesis by use of a trusted virtual machine monitor (TVMM ... 

Keywords: VMM, attestation, authentication, trusted computing, virtual machine, virtual 
machine monitor 



17 Energy. OptjmjzaMQ.M^ 

ComgreMQ^ 
Jinfeng Liu, Pai H. Chou 

November 2003 Proceedings of the 2003 IEEE/ACM international conference on 
Computer-aided design 

Full text available: ^5dff27.1.8S.KBj Additional Information: [M^iMto. ^fe^&ct, indexi^rms 

Transmitting compressed data can reduce inter-processor communicationtraffic and create 
new opportunities for DVS (dynamicvoltage scaling) in distributed embedded systems. 
However, datacompression alone may not be effective unless coordinated withfunctional 
partitioning. This paper presents a dynamic programmingtechnique that combines 
compression and functional partitioningto minimize energy on multiple voltage-scalable 
processorsrunning pipelined data-regular applications under performance cons ... 

1 8 Support for .real time. and.OS.seryicesjn 

syMem.based„!^ 
Shaojie Wang, Sharad Malik 

October 2003 Proceedings of the 1st IEEE/ACM/IFIP international conference on 
Hardware/software codesign and system synthesis 

Full text available: pdf(205.33 KB} Additional lnformation: M.^Mion, abstract, prices, citings, Index 
^ terms 

This paper presents a correct-by-construction synthesis method for generating operating 
system based device drivers from a formally specified device behavior model. Existing 
driver development is largely manual using an ad-hoc design methodology. Consequently, 
this task is error prone and becomes a bottleneck in embedded system design 
methodology. Our solution to this problem starts by accurately specifying device access 
behavior with a formal model, viz. extended event driven finite state machin ... 

Keywords: correct-by-construction, device driver, embedded system software, operating 
system based software synthesis 



19 Vyjrel^s sensor. ne 

Jason Hiil, Mike Horton, Ralph Kling, Lakshman Krishnamurthy 



June 2004 Communications of the ACM, Volume 47 Issue 6 

Full text available: ^^j^Jim Additional Information: fell citation, abstract, references, index terms 

All emphasize low-cost components operating on shoestring power budgets for years at a 
time in potentially hostile environments without hope of human intervention. 

20 Platform.^ 

Martin Leopold, Mads Bondo Dydensborg, Philippe Bonnet 

November 2003 Proceedings of the 1st international conference on Embedded 
networked sensor systems 

Additional Information: felicitation, abstract, references, cjtincs, Index 



Full text available: tltpdf(356. 1 1 KB] 

^ terms 

The current generation of sensor nodes rely on commodity components. The choice of the 
radio is particularly important as it impacts not only energy consumption but also software 
design (e.g., network self-assembly, multihop routing and in-network processing). 
Bluetooth is one of the most popular commodity radios for wireless devices. As a 
representative of the frequency hopping spread spectrum radios, it is a natural alternative 
to broadcast radios in the context of sensor networks. The questio ... 

Keywords: bluetooth, mac layer, network self-assembly, sensor nodes 
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